Adolescent exposure to drink driving as a predictor of young adults\u27 drink driving by Evans-Whipp, Tracy et al.
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The  purpose  of  this  study  was  to  investigate  the  inﬂuence  of  exposure  to  others’  drink  driving  during
adolescence  on  self-reported  driving  under  the  inﬂuence  (DUI)  of  alcohol  in young  adulthood.  Data  were
drawn from  1956  participants  with  a  driving  license  enrolled  in  the  International  Youth  Development
Study  from  Victoria,  Australia.  During  2003  and  2004,  adolescents  in Grades  7, 9  and 10 (aged  12–17)
completed  questionnaires  examining  whether  they  had  ridden  in a  vehicle  with  a driver  who  had  been
drinking,  as  well  as  other  demographic,  individual,  peer  and  family  risk  factors  for DUI.  In  2010,  the
same  participants  (aged  18–24)  then  reported  on their  own  DUI  behaviour.  18% of  young adults  with  adolescence
lcohol
iding with drinking driver
driving  license  reported  DUI in  the  past 12 months.  Exposure  to  others’  drink  driving  during  adolescence
was  associated  with  an  increased  likelihood  of DUI as a  young  adult  (OR  = 2.13,  95%  CI  1.68–2.69).  This
association  remained  after  accounting  for the  effects  of other  potential  confounding  factors  from  the
individual,  peer  and  family  domains  (OR  = 1.62,  95%  CI 1.23–2.13).  Observing  the  drink  driving  behaviours
of  others  during  adolescence  may  increase  the  likelihood  of  DUI  as  a young  adult.  Strategies  to  reduce
rivinyouth  exposure  to  drink  d
. Introduction
Trafﬁc accidents and drink driving are serious health con-
erns for the young adult population. Road fatality is the leading
ause of death among young adults in Australia and the US
Australian Institute of Health and Welfare, 2008; Australian
edical Association, 2009; Australian Transport Council, 2008;
oyert et al., 2005). For example, trafﬁc accidents account for 31%
f all deaths in young Australians aged 15–24 years (Australian
ureau of Statistics, 2008). This is higher than the road fatality rate
n any other age group (Australian Institute of Health and Welfare,
008; Transport Accident Commission of Victoria, 2003). Alcohol
lays a key role in many fatal accidents (Siskind et al., 2011), with
p to 50% of U.S. road fatalities amongst 18–24 year olds involv-
ng alcohol (Hingson et al., 2009; National Highway Trafﬁc Safety
dministration, 2004). Approximately 25% of all drivers killed on
ustralian roads have a blood alcohol concentration (BAC) above
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E-mail addresses: tracy.evanswhipp@mcri.edu.au (T.J. Evans-Whipp),
tephanie.plenty@mcri.edu.au (S.M. Plenty), craig.olsson@rch.org.au (C. Ols-
on), bosco.rowland@deakin.edu.au (B. Rowland), sheryl.hemphill@acu.edu.au
S.A. Hemphill).
1 Tracy Evans-Whipp and Stephanie Plenty are joint ﬁrst authors.
001-4575/$ – see front matter ©  2012 Elsevier Ltd. All rights reserved.
ttp://dx.doi.org/10.1016/j.aap.2012.11.016g  are  warranted.
© 2012 Elsevier Ltd. All rights reserved.
the legal limit (0.05%) (Australian Transport Council, 2008; Ofﬁce
of Road Safety, 2012). Additionally, young drivers are at increased
risk of road accidents compared to older drivers with the same BAC
(Cavallo and Triggs, 1996; Engström et al., 2003; Palamara et al.,
2001).
Young adult drink driving is prevalent, with self-report esti-
mates ranging from 20 to 25% in Australian and US studies (Beck
et al., 2010; Davey et al., 2005; Hingson et al., 2009; LaBrie et al.,
2011; Vassallo et al., 2010). Given this high prevalence and that
young adults are over-represented in road accidents there is an
important need to identify approaches that can help reduce driving
under the inﬂuence (DUI) of alcohol in this population.
Previous research has identiﬁed a number of key risk factors
associated with DUI. These factors span the demographic, family,
peer, personality and community domains. A key risk factor for DUI
is frequent and intense (binge) alcohol use (Bingham et al., 2007;
LaBrie et al., 2010; Tin Tin et al., 2008; Vassallo et al., 2010). Earlier
alcohol initiation has also been shown to increase the likelihood of
DUI (Hingson et al., 2009; Tomas Dols et al., 2010). Demographic
risk factors include being male (Beck et al., 2010; Bina et al., 2006;
LaBrie et al., 2011; Vassallo et al., 2007) and lower socio-economic
status (Morrison et al., 2002; Vaez and Laﬂamme, 2005). Other indi-
vidual characteristics associated with DUI include greater levels
of aggression (Bingham et al., 2007), delinquency (Bingham et al.,
2007), impulsivity (Pedersen and McCarthy, 2008) and sensation
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eeking (Fernandes et al., 2007; Jonah et al., 2001; Pedersen and
cCarthy, 2008; Zakletskaia et al., 2009). The family context is also
elevant as poor family relationships (Tomas Dols et al., 2010) and
arent alcohol use (LaBrie et al., 2010; Maldonado-Molina et al.,
011) have been shown to predict DUI. Family factors can also play
 protective role. For example, adolescent perceptions of support-
ve relationships with their parents and schools may  protect against
UI (Tin Tin et al., 2008). Within the broader community context,
erceiving that others in the community hold permissive attitudes
owards DUI has been shown to be associated with a greater ten-
ency to drink drive (Bingham et al., 2007; Chen et al., 2008).
The attitudes others hold towards drink driving can be expected
o exert a particularly strong inﬂuence during adolescence as atti-
udes and expectations of acceptable behaviour are developing.
hildren and adolescents rely on lifts from others and many high
chool students accept rides from drivers who have been drink-
ng alcohol (Centers for Disease Control and Prevention, 2010). In
his sense, the importance of other drivers as role models in the
ocialization process should not be underestimated. Social learning
heory proposes that normative values and behaviours are learnt
y observing others’ actions (Bandura, 1977, 1986). There is a body
f evidence that supports the social modelling effect in many areas
f development, such as the relationship between parent alcohol
se and a child’s alcohol use (Ward et al., 2010), as well as the acci-
ent driving records shared between parents and their children
Ferguson et al., 2001). The current study proposes that exposure
uring adolescence to others’ drink driving is an important poten-
ially modiﬁable risk factor worthy of investigation.
Some previous studies have explored the link between expo-
ure to others’ drink driving and DUI. Cross-sectional data from
he U.S. National Survey on Drug Use and Health indicated that 16
nd 17 year olds were more likely to drink drive if they lived with a
other or father who also had driven under the inﬂuence in the past
ear (Center for Behavioral Health Statistics and Quality, 2011). In a
ross-sectional study of Canadian high school students, Leadbeater
t al. (2008) found that having ridden with a drink driving peer
redicted students’ DUI. This effect was stronger if they had more
requent exposure to adults’ drink driving. In a longitudinal New
ealand study, Gulliver and Begg (2004) investigated the inﬂuence
f riding with an alcohol impaired driver during adolescence on DUI
t age 21. A path analysis showed that, for males, exposure to adult
UI at age 15 predicted travelling with an alcohol impaired peer at
ge 18, which in turn increased the chance of DUI at age 21. These
tudies highlight the possible inﬂuence of observing drink driving
uring adolescence. However, they have some limitations in terms
f study design and consideration of potential confounders. The
rst two are cross-sectional and the third utilized a relatively small
ample of only male young adults. Furthermore, none of the studies
ccounted for a range of important confounding factors. Therefore
t is uncertain if the relationship between riding with a drinking
river and DUI would remain above and beyond the inﬂuence of
ther risk factors (such as sensation seeking). Furthermore, some
ther previous studies have combined measures of exposure to DUI
ith an individual’s own DUI (e.g. Finken et al., 1998; McCarthy and
edersen, 2009), making it impossible to disentangle the effects
f exposure compared to a young adult’s prior behaviour. No sin-
le study has used a longitudinal design with a large sample of
oung adults whilst accounting for a range of risk factors for drink
riving.
The purpose of this study is to investigate the inﬂuence of ado-
escent exposure to others’ drink driving on later self-reported DUI
n young adulthood. The study is based on a representative sample
f Victorian Australian school students followed from adolescence
o young adulthood. It is hypothesised that adolescent exposure
o others’ drink driving will increase the likelihood of DUI as a
oung adult. It is also expected that this effect will remain after and Prevention 51 (2013) 185– 191
accounting for the inﬂuence of other important confounding factors
in the demographic, family, peer and individual domains.
2. Materials and methods
2.1. Participants and procedure
Data for this paper come from a larger study, the International
Youth Development Study (IYDS). The IYDS is a multi-cohort lon-
gitudinal study that investigates the etiology of substance use and
associated problems for adolescents from Victoria, Australia and
Washington State, U.S. In 2002 the IYDS used a two-stage cluster
sampling approach to recruit statewide representative samples of
students from three age cohorts, Grades 5, 7 and 9. Participants
came from 152 schools in Victoria and 153 schools in Washington
State. Across the three cohorts 2885 (74.8%) of eligible Washing-
ton State parents and students consented to participate and 2884
(73.5%) of eligible Victorian parents and students consented to
participate (see McMorris et al., 2007 for more details regarding
recruitment).
Data from the current study are drawn from Victorian partic-
ipants. At time 1, a total of 2821 participants in three cohorts
were surveyed when they were in Grades 7, 9 or 10. The Grade
10 cohort (n = 907) was  surveyed in 2003 and the Grades 7 and 9
cohorts (n = 955 and n = 959 respectively) were surveyed in 2004. At
time 1 participants were aged 12–17 (median age = 15.0; interquar-
tile range 13.3–15.7). At time 2 (2010), 2397 (85% retention rate)
participants completed surveys again as young adults when they
were 18–24 years of age (median age 21.0; interquartile range
19.3–22.6). Of these, 83% reported that they had a vehicle license.
The current study includes a total of 1956 young adults with a vehi-
cle license who  had complete data available for both time-points.
Ethics approval was ﬁrst gained through the Ethics in Human
Research Ofﬁce at the Royal Children’s Hospital in Victoria. At time
1 permission was then gained from the Department of Education
and Training for government schools and the Catholic Education
Ofﬁce for some private schools and then by school principals. Par-
ents provided written consent for their child to participate in the
study and students provided assent to complete the survey. Stu-
dents completed surveys during a 50–60 min  class period. Students
absent on the day of testing completed the survey under the super-
vision of trained school personnel, or in a small percentage of cases
(approximately 4%), over the telephone with study staff. At time 2,
as young adults, participants provided consent for their own partic-
ipation. They either completed a questionnaire online (77.5%), over
the telephone with trained study staff (1.5%), or returned a postal
survey (less than 5%).
2.2. Measures
2.2.1. Outcome variable
Young adult drink driving (DUI). At time 2, as young adults, par-
ticipants were asked how often they had driven when probably
affected by alcohol since gaining their license (adapted from the
Australian Temperament Project, see Prior et al., 2000; Vassallo
et al., 2002). Response options ranged from never to whenever I can
on a 7-point scale. Responses were recoded to generate a dichoto-
mous variable with responses of never versus at least once. Less
than 2% of respondents selected more frequently than the second
response option of occasionally.
2.2.2. Exposure variable
Riding with a drinking driver during adolescence. At time 1, stu-
dents were asked how many times during the past year they
had ridden in a car or other motor vehicle driven by someone
who had been drinking alcohol (adapted from the Youth Risk
alysis 
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ehavior Survey (YRBS) High School Questionnaire (Brener et al.,
002; Centers for Disease Control and Prevention, 2010)). Response
ptions ranged from Never,  1 or 2 times, to 40 or more times on
n eight-point scale. Responses were skewed with relatively few
espondents selecting 3 or more times (13%). Responses were
ecoded to generate a dichotomous variable with responses reﬂect-
ng never during the past year versus at least once during the past
ear.
.2.3. Confounding factors measured during adolescence
Demographics. Information on students’ gender, age and fam-
ly socio-economic status was also collected. A single composite
easure of family socioeconomic status (SES) was  calculated from
esponses to questions on maternal and paternal education status
nd family income. This information was provided in a separate
elephone interview with a parent/guardian of each student in the
rst year of the study (2002) as described in Evans-Whipp et al.
2007).  The SES variable was a continuous measure with a higher
core indicating a higher level of SES.
The following factors were measured at time 1 during adoles-
ence.
Poor family management. This scale came from the Communities
hat Care Youth Survey (Arthur et al., 2002; Glaser et al., 2005).
t asked participants if their parents: would know if they did not
ome home on time, know who they are with when they are not
ome, ask if they have done their homework, have clear rules in
he family, have clear rules about alcohol and drug use, want them
o call if they are going to be home late, would ﬁnd out if they
rank alcohol, carried a weapon or skipped school without their
ermission. Response options were on a four-point scale ranging
rom deﬁnitely no to deﬁnitely yes (Cronbach’s Alpha = .83).
Family history of antisocial behaviour. This scale also came from
he Communities that Care Youth Survey (Arthur et al., 2002; Glaser
t al., 2005). It asked participants if any of their siblings had ever
moked cigarettes, drunk alcohol, used marijuana, taken a weapon
o school, been suspended from school and if anyone in the family
ad ever had a severe alcohol or drug problem. Participants indi-
ated yes or no. They were also asked how many adults they had
nown in the past year who had gotten drunk or high, used mari-
uana, sold drugs or done other things that could get them in trouble
ith the police. Response options ranged from none to 5 or more
dults on a ﬁve-point scale (Cronbach’s Alpha = .76).
Binge alcohol use reﬂected students who indicated that they had
runk ﬁve or more alcoholic drinks in a row at least once during
he last two weeks compared to those who had not. This measure
as adapted from the Communities that Care Survey (Arthur et al.,
002; Glaser et al., 2005).
Sensation seeking. Participants were asked how many times they
ave: done crazy things even if they are a little dangerous, done
omething dangerous because someone dared you to do it and
one what feels good no matter what. These items were adapted
rom the Seattle Social Development Project (SSDP) Sensation-
eeking/Disinhibition scale (Hawkins et al., 2003). Response
ptions ranged from never to once a week or more on a six-point
cale (Cronbach’s Alpha = .80).
Rebelliousness. Participants responded to the following three
tatements from the Personal Experiences Inventory (Winters and
enly, 1989). I do the opposite of what people tell me,  just to
et them mad, I ignore rules that get in my  way  and I like to see
ow much I can get away with. Response options were on a four-
oint scale ranging from deﬁnitely no to deﬁnitely yes (Cronbach’s
lpha = .81).
Friends’ use of drugs was measured by asking how many of the
tudent’s friends in the past year had: smoked cigarettes, tried alco-
ol, used marijuana or used other illegal drugs. Items were adapted
rom the SSDP Deviant Peer Involvement and Interaction scaleand Prevention 51 (2013) 185– 191 187
(Hawkins et al., 2003). Response options ranged from none of my
friends to 4 of my friends on a 5 point scale (Cronbach’s Alpha = .77).
The mean of responses to items within each subscale formed
measures of poor family management, family history of antiso-
cial behaviour, sensation seeking, rebelliousness, and friends’ use
of drugs.
2.3. Statistical analysis
The following analyses are based on the sample of 1956 respon-
dents from 3 grade cohorts described above. To compare the
frequencies and means of exposure and potential confounder vari-
ables in drink driving and non-drink driving groups, chi square
tests for categorical variables and t-tests for continuous variables
were performed. The unadjusted association between riding with
a drinking driver during adolescence and young adult drink driv-
ing was then examined in a bivariate logistic regression. A series
of logistic regressions was  also performed to identify associations
between each potential confounder with young adult DUI. A multi-
variate logistic regression predicting young adult drink driving was
then performed to test the predictive value of riding with a drink-
ing driver during adolescence while accounting for the inﬂuence of
potential confounding risk factors. To identify differential effects
between subgroups within the sample, interactions between gen-
der, age and cohort with adolescent exposure to riding with a
drinking driver were also tested. However, none were signiﬁcant
and so the results are pooled across all participants.
3. Results
3.1. Descriptive statistics
As shown in Table 1, 34% of adolescents reported riding with
a drinking driver at least once in the past year. As young adults,
18% of participants reported DUI in the past year. A statistically sig-
niﬁcantly higher proportion of young adults who  had ridden with
a drinking driver during adolescence reported DUI compared to
those who reported DUI but had not ridden with a drinking driver
in adolescence (26% versus 14%, chi2 = 41.33, p < .001).
Descriptive statistics for potential confounding factors are also
presented in Table 1. These showed differences on all factors
between self-reported young adult drink drivers and non-drink
drivers. A greater proportion of young adult drink drivers reported
binge drinking during adolescence and were male compared to
non-drink drivers. Drink drivers also reported higher rates of other
individual and peer level risk factors during adolescence than non-
drink drivers. They also showed higher rates of family history of
antisocial behaviour, poor family management and higher family
SES.
3.2. Bivariate associations between riding with a drinking driver
during adolescence, confounding factors and young adult DUI
A series of logistic regressions were performed for riding with a
drinking driver during adolescence and each potential confounder
with young adult DUI (see Table 2). These analyses showed that
adolescents exposed to others’ drink driving were approximately
twice as likely to drive under the inﬂuence of alcohol as a young
adult. Males were three times more likely to DUI than females. All
confounding factors measured also showed statistically signiﬁcant
associations, increasing the likelihood of young adult DUI. No statis-
tically signiﬁcant interactions between gender, age and cohort with
riding with a drinking driver during adolescence were observed.
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Table 1
Means and prevalence of key variables for young people with a driver’s license.
Adolescent risk factor Whole sample (N = 1956) Non-drink drivers (N = 1599) Drink drivers (N = 357)
Adolescent exposure to DUI 34.15% 14.21% 26.05%***
Gender – Male 45.81% 41.03% 67.23%***
Age 14.76 (1.23) 14.67 (1.24) 15.17 (1.09)***
Binge drinking 27.90% 25.31% 39.55%***
Sensation seeking 2.55 (1.32) 2.43 (1.27) 3.09 (1.41)***
Rebelliousness 1.99 (.67) 1.96 (.67) 2.12 (.64)***
Family history of ASB 1.93 (.81) 1.88 (.80) 2.13 (.84)***
Poor family management 1.80 (.53) 1.77 (.53) 1.94 (.50)***
Family SES 1.96 (.50) 1.95 (.50) 2.02 (.52)*
Friends’ drug use 2.08 (1.01) 2.01 (.99) 2.39 (1.03)***
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*** p < .001.
.3. Multivariate associations between riding with a drinking
river during adolescence, confounding factors and DUI
Next, a multivariate logistic regression was performed to exam-
ne the main effects of riding with a drinking driver during
dolescence on young adult DUI after the effects of key confound-
ng factors were taken into account. Pairwise correlation analyses
ndicated weak to moderate correlations amongst the predictor
ariables (r ranged from −.12 to .49), indicating no signs of mul-
icollinearity amongst these risk factors. As shown in Table 2,
n the multivariate model, riding with a drinking driver during
dolescence was associated with young adult DUI, increasing the
ikelihood by 62%. Other signiﬁcant risk factors included being
ale, older in age, sensation seeking and higher family SES. Males
ere two and a half times more likely to DUI than females.
. Discussion
This large longitudinal study examined the predictive relation-
hip between self-reported DUI in young adulthood and riding with
 drinking driver during adolescence in a large community sample
n Victoria, Australia. As hypothesised, it found that exposure to
rink driving during adolescence is a risk factor in young adult-
ood. Even when taking into account other key inﬂuences on DUI
here was a greater than 60 percent increase in the likelihood of
UI for those who reported riding with a drinking driver at least
nce in the past year in adolescence. Other variables found to be
elated to DUI were being male, increased age, sensation-seeking
nd higher SES.
The ﬁnding of the link between adolescent exposure to DUI
nd subsequent young adult DUI adds to the small body of
esearch using longitudinal studies to understand the inﬂuence of
able 2
ogistic regression models predicting young adult DUI.
Bivariate models 
OR 9
Adolescent exposure to DUI 2.13***
Gender  – Male 2.95***
Age  1.33***
Binge  drinking 1.93***
Sensation seeking 1.42***
Rebelliousness 1.43***
Family history of ASB 1.42***
Poor  family management 1.79***
Family SES 1.32*
Friends’ drug use 1.42***
amily history of ASB = family history of antisocial behaviour. Multivariate models contro
* p < .05.
** p < .01.
*** p < .001.tinuous variables are in parenthesis.
personal, family and social characteristics on the development of
risky driving behaviours (Gulliver and Begg, 2004; Reeder et al.,
1998; Vassallo et al., 2007) and extends previous cross-sectional
ﬁndings (Leadbeater et al., 2008). Consistent with major social
learning frameworks of behaviour (Akers, 1985; Bandura, 1977,
1986; Catalano and Hawkins, 1996) it hypothesised this effect
largely occurs through the inﬂuence of observing adult role models
on the development of normative attitudes to DUI in adolescence.
It is apparent that many adolescents are being exposed to oth-
ers’ drink driving. Over one third of the adolescent sample in this
study reported having ridden in a car with a drinking driver in the
past year. This prevalence falls within the range reported in other
studies: a Canadian study reported that 54% of Grade 10 and 12 stu-
dents had ever ridden with an adult who had been drinking alcohol
(Leadbeater et al., 2008); another Canadian study reported that 23%
of 9th to 12th graders had ridden in a car with a driver who had
had too much to drink in the past year (Poulin et al., 2007); a U.S.
study found 45% of 15–20 year olds in California had ridden with a
drinking driver in the past year (Chen et al., 2008); and a national
U.S. study found 28% of 9th to 12th graders had rode in a vehicle
driven by someone who  had been drinking alcohol in the past 30
days (Centers for Disease Control and Prevention, 2010). The risk
to these adolescent passengers in terms of immediate safety has
been well established but the negative inﬂuence of observing oth-
ers’ drink driving on their future driving behaviours is identiﬁed
here as a further risk.
This study conﬁrms previous ﬁndings that being male and sen-
sation seeking may  also be risk factors for DUI. Other potential
risk factors for DUI, such as binge alcohol use, friends’ alcohol
use and family factors, whilst showing bivariate relationships with
DUI, became statistically non-signiﬁcant in the multivariate model.
These ﬁndings suggest that adolescent exposure to others’ drink
Multivariate model
5% CI OR 95% CI
1.68–2.69 1.62** 1.23–2.13
2.31–3.76 2.64*** 2.02–3.43
1.24–1.44 1.32*** 1.16–1.50
1.52–2.46 1.10 .79–1.53
1.31–1.54 1.24*** 1.10–1.39
1.20–1.69 .90 .72–1.13
1.24–1.62 1.11 .92–1.35
1.45–2.22 1.00 .75–1.33
1.04–1.66 1.41** 1.09–1.81
1.27–1.59 .99 .83–1.17
l for all variables in table.
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riving is highly associated with the social contextual factors of
amily history of antisocial behaviour, poor family management
nd peer drug use, as well as individual behaviours of binge
rinking and rebelliousness. The ﬁnding that higher family SES
s associated with increased DUI is in contrast to some previous
eports (Morrison et al., 2002; Vaez and Laﬂamme, 2005). It is pos-
ible that the observed positive relationship with SES relates to
ncreased access to alcohol and motor vehicles and less vigilance
rom police in the form of random breath testing (RBT) in high SES
reas. The observed increased risk with age may  be reﬂective of
lder participants having greater access to alcohol and motor vehi-
les, possibly from increased income. This ﬁnding may  also reﬂect
he nature of the measurement used, as older participants would
ave had a longer time period since gaining their license during
hich to DUI.
.1. Strengths and limitations
As with all studies, the results of this study should be interpreted
n light of its potential limitations. The self-report measure of DUI
ight have led to underestimations due to the potentially illegal
ature of the behaviour. However, respondents were assured of
he conﬁdential nature of their responses and mostly completed
he survey online which would have provided a greater sense of
rivacy and conﬁdentiality. Also, it has been argued that self-report
s the most appropriate method of measuring antisocial behaviours
hat may  not be detected by others and therefore underestimated in
bjective evaluations (Jolliffe et al., 2003). The rate of self-reported
UI (18%) in this study is consistent with previous reports based
n Australian youth (Davey et al., 2005; Vassallo et al., 2010) and is
onsiderably higher than rates ascertained using RBT (Wundersitz
t al., 2009).
The wording of the outcome variable (“driven when probably
ffected by alcohol”) rather than other measures such as the num-
er of drinks consumed in a speciﬁed period before driving or BAC
evel was a deliberate attempt to measure self-perceived impaired
riving rather than actual intoxication. This approach captures the
evelopment of attitudes towards ‘safe’ driving behaviour because
articipants indicated having driven despite feeling the effects of
lcohol. However, it should be acknowledged that perceptions of
ntoxication are likely to vary between individuals. Further inves-
igations using alternative measures of DUI would be beneﬁcial.
evertheless, perceptions of intoxication are important because
ven being slightly above the BAC limit greatly increases the risk of
atal accidents (Phillips and Brewer, 2011).
The exposure variable used in this study did not provide infor-
ation on who  the drinking driver was (parent, sibling, friend or
ther adult) or how much they had drunk. Further studies could
nvestigate the differences in inﬂuences between different types of
river and whether this inﬂuence changes at different stages of ado-
escence. Measurement of the amount of alcohol consumed might
elp determination of the modelling and inﬂuence of views that “a
ittle over the legal limit” is safe and acceptable driving behaviour.
his is an important area of concern since casualty crash risk dou-
les when driving with a BAC just above the legal limit, and the risk
f a fatal crash rises more sharply (Ofﬁce of Road Safety, 2012).
Parent alcohol use is a known predictor or young adult DUI
Maldonado-Molina et al., 2011) but was not measured directly in
his study. The measure of family history of antisocial behaviour,
hich incorporates sibling and adult drug and alcohol use as well as
ther types of antisocial behaviour, was used as an alternative mea-
ure. This broader measure was considered more relevant given the
xposure variable used in this study did not deﬁne the relationship
f the drinking driver to the respondent.
Some studies have identiﬁed a relationship between rural (non-
etropolitan) living status and DUI (Leadbeater et al., 2008). Theand Prevention 51 (2013) 185– 191 189
current study did not collect location information in young adult-
hood and so could not account for any possible effects of rural living
status on DUI. Location information was available for the school of
each adolescent participant at the time of the ﬁrst survey. A possi-
ble link was explored but no association was  found between time 1
location as measured on the Australian Remoteness Index for Areas
(ARIA) (Australian Bureau of Statistics, 2003) and young adult DUI.
The exposure variable was measured 6–7 years before the out-
come variable and so it is possible that other factors over the
intervening time could have modiﬁed the effect on the outcome
variable. Furthermore, the current outcome variable required par-
ticipants to report on any DUI behaviour ‘since getting a license’,
rather than within the past year, as the exposure variable did.
The ﬁndings of this study suggest that there is a link, particularly
evidenced by the association remaining when the inﬂuence of a
range of important risk factors was  controlled for. Nevertheless,
future research should consider the use of other statistical tech-
niques such as “growth modelling” to help better understand the
association between exposure to riding with a drinking driver and
cumulative DUI across an extended period of time.
Despite these limitations, this study has extended the ﬁndings of
previous investigations of the personal and socio-contextual inﬂu-
ences on DUI behaviour. Whilst previous studies have been limited
by their sample design or the range of potential risk factors for
which they accounted, this study has utilised a large community
sample to prospectively measure the inﬂuence of a range of poten-
tial factors in mid  to late adolescence on later DUI. Retention rates
across the 6–7 years of the study were high so negative effects due
to sample attrition are minimal.
4.2. Implications
The ﬁnding that exposure in adolescence to others’ drink driving
increases the risk of self-reported DUI has important implications
for prevention efforts. Most of the current measures aimed at pre-
venting youth drink driving are based on structural, legal and policy
changes. For example, higher minimum drinking ages (Wagenaar
and Toomey, 2002), graduated licensing schemes (Russell et al.,
2011; Shope, 2007) and increased policing and enforcement of
drink driving laws have all been shown to be effective. Some have
argued, however, that further gains could be made by targeting
key aspects of the individual and social context within which DUI
behaviours develop (Chen et al., 2008; Shults et al., 2009; Vassallo
et al., 2007). The ﬁndings of this study suggest that adult role mod-
elling of DUI to adolescents is one inﬂuence that could be focused
upon.
Efforts to reduce adolescents riding with a drinking driver might
target either the adult driver or the adolescent passenger. In the
former case adult education via social media campaigns on the
harmful effect of role modelling DUI behaviour would be warr-
anted. One group that might be particularly susceptible to such
messages is parents of younger aged children. It has been esti-
mated that children in New South Wales, Australia are subject to 16
years of watching their parents drive before they embark on driver
training themselves (Papakosmas and Noble, 2011). Awareness
campaigns may  also involve broader efforts to change community
attitudes on the acceptability of drink driving and improve knowl-
edge of the relationship between alcohol intake and impairment.
Similar efforts have been made in relation to the harmful effect of
child exposure to environmental tobacco smoke in cars. In this case
legislation speciﬁcally targeting this behaviour has been success-
fully introduced and may  be a method of conveying the seriousness
of poor role modelling and exposing children to risk. The second
form of prevention campaign involves downstream approaches
that provide adolescents with tools and strategies for avoiding
riding with a drinking driver. Many determinants are out of the
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ontrol of younger adolescents but as they get older they are able
o exert more inﬂuence over decisions. Harm reduction programs
ould educate on safe alcohol consumption rates for driving and
efusal skills to help adolescents say no to alcohol impaired adults
which during later adolescence age may  include parents, peers
r siblings) offering to drive them. A number of school-based pro-
rams have been implemented with some evidence of effectiveness
or reducing riding with drinking drivers (Elder et al., 2005).
. Conclusion
Rather than aiming to develop a broad based predictive model,
he purpose of the current study was to speciﬁcally examine the
elationship between riding with a drinking driver in the teens
nd subsequent DUI in young adulthood, net of a comprehensive
ange of potential confounding factors. The ﬁndings have important
mplications for adult drivers in the community who  are acting as
ole models for adolescents riding in vehicles with them. The impli-
ations of DUI extend beyond the immediate risk to the driver of
olice enforcement, accident and injury to inﬂuence on young peo-
le exposed to their risky behaviour and the behaviour of future
rivers. Incorporation of this message into safe drink drive media
ampaigns targeting parents and other adults may  be an effective
ddition to existing enforcement policies which strive to reduce the
nacceptable death and injury rate related to DUI.
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